An association between imprinting syndromes and ART is now common knowledge. Imprinting problems are roughly linked to DNA methylation disorders, and clinical reports of ART-linked imprinting syndromes have implicated hypomethylation of the maternal alleles (1). Kattari et al. (2), examining DNA methylation in 700 genes, observed different levels of methylation between children conceived in vitro and in vivo. They also found that the differences observed in DNA methylation in the children conceived in vitro involved differences in gene expression for both imprinted and non-imprinted genes. This effect is observed even when maternal age is taken into account. We recently pointed out some aspects of in vitro and in vivo parameters that could be responsible for impairment of methylation processes in ART patients (3), in particular an increased concentration of homocysteine (Hcy) in the oocyte environment.
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Further to these observations, two articles recently presented at the International meeting for autism research in Philadelphia pointed out a correlation between Assisted Reproductive Technology and Autism. 111 women who had a child with an autism spectrum disorder (ASD) took part in the Nurses' Health Study II, which revealed that about 4% of mothers who took fertility drugs had a child with an ASD, compared to about 2% who did not take fertility drugs. In a second study, an Israeli group also observed an increased frequency in babies with ASD after ART: 10.5% of 461 children diagnosed with a disorder on the autism spectrum were conceived using IVF, significantly higher than the 3.5% autism rate in the general Israeli population. Two major metabolic problems are commonly involved in Autism disorders: altered thiol metabolism and increased homocysteine levels, and oxidative stress including mitochondrial dysfunction (4-8) In many cases a correlation is found with alterations in the mothers of autistic children (9, 10) .
One mechanism that oxidative stress/thiol metabolism and methylation (imprinting) have in common is the recycling of homocysteine (see Fig. 1 ). Recycling of homocysteine is a Capsule Monitoring and early supplementation with parameters linked to homocysteine metabolism immediately before and during pregnancy, as well as during early infancy of the child, could limit the risks of developing autism spectrum and imprinting related disorders. (Fig. 2) . Homocysteine also competes with methionine for uptake into the embryo (11) , and this hinders the formation of S-Adenosyl methionine, the universal methylation agent. The most important pathway for Hcy recycling is the folate pathway, which requires vitamins B3, B9 (folic acid) and B12. The second Hcy recycling mechanism is the cystathionine beta synthase pathway (CBS), requiring vitamin B6, which leads to the formation of cysteine (and then glutathione). Glutathione is the universal natural (endogenous) protector against DNA decays caused by oxidative stress. A third pathway is Betaine-homocysteine methyl transferase (BHMT), which is usually weakly represented in tissues other than the liver.
In contrast to what is observed in the mouse, human oocytes and early embryos do not express the CBS pathway, and expression of BHMT is extremely weak. In other words, the early human embryo has a very limited capacity to eliminate high homocysteine levels in the environment, in particular after controlled ovarian hyperstimulation (12, 13) . The embryo has very little protection against free radicals during its preimplantation journey, especially under in vitro conditions. Free radical adducts induce alterations in DNA cytosine methylation (14) and we have demonstrated the presence of DNA adducts in gametes and early embryos (15). Smallwood et al. (16) suggest that maintaining methylation pathways is crucial for preimplantation embryos: "it is a decisive factor in imprinting". Kattari et al. (2) further suggest that abnormal methylation affects both imprinted and non-imprinted gene expression equally. In IVF, maternal age may be another limiting factor for the recycling of homocysteine, as the quality and the quantity of mRNA present in the oocyte decrease with age. In the American Nurses' Health II study, the autism risk was less pronounced among the infants of younger mothers who took fertility drugs Taken together, these observations suggest that parameters linked to homocysteine metabolism should be monitored immediately before and during pregnancy, both in the mother and during early infancy of the child. This could allow diseases related to methylation failure to be detected, and the risks limited. Folic acid supplementation, as often proposed (17) , is one piece of the solution, but the other B vitamins and Zinc should also be monitored. In infant monkeys (18) , marginal zinc deprivation affects behaviour (lethargy, apathy, and hypoactivity). According to the FDA, 15% of the North American population suffers from Zn deficiency (19) . It is interesting to note that the onset of autism appears after the first year of life, probably during the period when the nervous system is undergoing stages of maturation and development. Very early detection of Hcy metabolic problems and supplementation with these essential factors could be a positive step towards preventing autism spectrum disorders, and this is a strategy that might be considered in pediatric preventive medicine. Supplementation in older autistic children may help to re-establish a correct metabolic profile (20) , but the development of the nervous system is already established and the brain is not able to reverse the damaging processes and recover.
